Comparison of peripheral metabolic effects of insulin and metformin following severe burn injury.
Both insulin and metformin have been shown to attenuate hyperglycemia and reduce net muscle protein catabolism following burn injury. The purpose of this study was to compare the peripheral metabolic effects of insulin and metformin in severe burn patients. Six adult patients with burns greater than 40% of their body surface underwent metabolic evaluation utilizing isotopic dilution of phenylalanine, femoral arterial and venous blood sampling, and sequential biopsies of leg muscle. Following baseline measurements, insulin was infused into the femoral artery at 0.45 mIU/min 100 mL leg volume. Patients were then given metformin (850 mg every 8 hours) for seven days with repeat metabolic evaluation before and during intra-arterial infusion of insulin. Intra-arterial administration of insulin significantly increased insulin concentrations within the femoral vein, creating hyperinsulinemia localized to the extremity. Metformin had no significant effect on either peripheral glucose clearance or the rate of glucose oxidation. Furthermore, the availability of ATP and energy charge within muscle was not overtly affected by either insulin or metformin. Metformin did significantly increase the fractional synthetic rate of muscle protein which increased even further with insulin administration. Both metformin and insulin separately increased the rate of muscle protein synthesis as calculated using three compartment modeling. This study demonstrates a significant anabolic effect on muscle protein with metformin and a modest response with insulin. Findings also suggest that metformin and insulin may work synergistically to further improve muscle protein kinetics.